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[Title of the Invention] Digital Electronic Still Camera 

and Method of Operation 

[Abstract] 

[Object] Compressed image data which has been received is 
extended by a built-in compression-extension circuit 17 to 
be transmittable . 

[Construction] A digital electronic still camera 20 is 
provided with a memory card 30, a communication interface 
40 and a transmitter-receiver circuit 60. Compressed image 
data stored in the memory card 30 is read out and extended 
in the compression-extension circuit 17. Extended image 
data is supplied to an external unit 31 to be processed 
therein through a Y/C processing circuit 21, the memory 
card, the communication interface 40 and the transmitter- 
receiver circuit 60. The image data processed by the 
external unit 31 is transmitted to the digital electronic 
still camera 20 and further supplied to the compression- 
extension circuit 17, whereby the data is compressed by the 
compression-extension circuit 17 and stored in the memory 
card 30. 




[Claims] 

[Claim 1] A digital electronic still camera provided with 
extension means for reading compressed image data stored in 
a recording medium and extending the data and reproducing 
means for reproducing image data which has been extended by 
said extension means, comprising: 

receiving means for receiving compressed image data to ' 
be transmitted from an external unit; 

control means for controlling to extend the compressed 
image data received by said receiving means by said 
extension means; and 

transmission means for transmitting the extended image 
data to the external unit. 

[Claim 2] A digital electronic still camera provided with 
pickup means- for picking up a subject, compression means 
for compressing data representing said subject picked up by 
said pickup means, and recording means for recording the 
subject data compressed by said compression means in a 
recording medium, comprising: 

receiving means for receiving image data to be 
transmitted from an external unit; 

control means for controlling to compress 'the image 
data received by said receiving means by said compression 
means; and 

transmission means for transmitting the compressed 
image data to the external unit. 
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[Claim 3] A method of operating a digital electronic still 
camera, comprising extension means for reading compressed 
image data stored in a recording medium and extending the 
data and reproducing means for reproducing image data which 
has been extended by said extension means, including: 

a step for receiving compressed image data to be 
transmitted from an external unit; 

a step for extending said received compressed image 
data by said extension means; and 

a step for transmitting said extended image data to 
the external unit. 

[Claim 4] A method of operating a digital electronic still 
camera, comprising pickup means for picking up a subject, 
compression means for compressing data representing, said 
subject picked up by said pickup means, and recording means 
for recording the subject data compressed by said 
compression means in a recording medium, including: 

a step for receiving compressed image data to be 
transmitted from an external unit; 

a step for compressing said received compressed image 
data by said compression means; and 

a step for transmitting said compressed image data to 
the external unit. 
[0016] 

[Embodiments] Fig. 1 is a block diagram showing an 
embodiment of the present invention and specifically an 
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electrical configuration of a digital electronic still 
camera . 

[0017] Operation of the digital electronic still camera as 
a whole is controlled by a total control part 10. The 
total control part 10 carried out processing in response to 
respective control signals which are entered by pressing 
down a control switch, not shown, or transmitted and 
entered from an external unit 31. 

[0018] The digital electronic still camera 20 provides the 
functions for photographic processing including compression 
of data representing of a picked up subject and recording 
the data in the memory card, reproduction processing 
including extension of compressed data stored in the memory 
card 30 and displaying the extended data on a viewfinder 25 
or a monitor display 32, and communications including 
transmission of compressed image data or non-compressed 
image data to the external unit 31 and reception of 
compressed image data, non-compressed image data or control 
data transmitted from the external unit 31. Therefore, the 
digital electronic still camera 20 includes the memory 
card, a communication interface 40 and the transmitter- 
receiver circuit 60. 

[0019] A subject image is focused on the CCD12 through a 
focusing lens 11. Analog image signals which represent the 
subject image is outputted from the CCD12 and supplied to a 
pre-processing circuit 13. 
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[0020] The pre-processing circuit 13 amplifies analog 
image signals to be entered. Analog image signals to be 
outputted from the pre-processing circuit 13 are. supplied 
to an A/D conversion circuit 14 and converted to digital 
image data therein. 

[0021] Analog image signals to be outputted from the pre- 
processing circuit 13 are also supplied to the viewfinder 
through the selector switch 24. In this case, the selector 
switch 24 is made conductive at its terminal a side, and 
analog image signals to be outputted from the pre- 
processing circuit 13 are supplied to the viewfinder 25 and 
the subject image is displayed on the viewfinder 25. 
[0022] Digital image data converted by the A/D conversion 
circuit 14 is stored once in a frame memory 16 under the 
control of the memory controller 15. Digital image data 
stored in the frame memory 16 is supplied to a brightness 
data/color data (Y/C) processing circuit 21 whereby pixel 
interpolation is carried out. Digital image data which is . 
not pixel -interpolated is supplied again to the frame 
memory 16 and stored therein. 

[0023] Digital image data stored in the frame memory 16 is 
read again and supplied to the compression-extension 
circuit 17. The compression-extension circuit 17 is a 
circuit for compressing the data and extending the 
compressed digital image data by Huffman coding and run 
length coding. Digital image data compressed by the 
compression-extension circuit 17 is supplied to the memory 




card 30 through the memory card and the communication 
interface 40 and stored in the specified area. 
[0024] For reproducing the digital image data stored in 
the memory card 30, the digital image data is read out from 
the memory card 30 and supplied to the compression- 
extension circuit 17 through the memory card and the 
communication interface 40. When the data is extended by 
the compression-extension circuit 17, the extended data is 
stored once in the frame memory 16 under the control of the 
memory controller 15 . 

[0025] Digital image data stored once in the frame memory 
16 is read out from the frame memory 16 and supplied to the 
D/A conversion circuit 22 through the Y/C processing 
circuit 21. The image data is converted to analog data by 
the D/A conversion circuit 22 and analog image signals are 
obtained. Analog image signals are supplied to the post- 
processing circuit 23 . 

[0026] Analog image signals are amplified and outputted by 

the post-processing circuit 23. The monitor display unit 

/ 

32 can be connected to the digital electronic still camera 
20 to permit displaying of the image, in addition to the 
viewfinder 25. For reproduction, the control switch 24 is 
made conductive at its terminal b side. Then a reproduced 
image is displayed on the viewfinder 25 and the monitor 
display unit 32 . 
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[0027] The digital electronic still camera 20 has a 
function for communication of image data with the external 
unit 31. 

[0028] For transmitting the compressed image data stored 
in the memory card 30 to the external unit 31, the digital 
image data recorded in the memory card 30 is read and 
supplied to the external unit 31 through the memory card, 
the communication interface 40 and the transmitter-receiver 
circuit 60. For recording the compressed image data to be 
transmitted from the external unit 31 in the memory card 
30, the digital image data is fetched in the digital 
electronic still camera 20 through the transmitter-receiver 
circuit 60 and supplied to and stored in the memory card 30 
through the memory card and the communication interface 40. 
[0029] The digital electronic still camera 20 can also 
transmit and receive non-compressed image data to/ from the 
external unit 31. 

[0030] For transmitting the image data stored in the frame 

memory 16 to the external unit 31, the image data is read 

/ 

from the frame memory 16 and supplied to the Y/C processing 
circuit 21 under the control of the memory controller 15. 
The image data is supplied to the transmitter-receiver 
circuit 60 through the Y/C processing circuit 21 to the 
memory card and the communication interface 40. The image 
data is transmitted from the transmitter-receiver circuit 
60 to the external unit 31. For storing the image data 
transmitted from the external unit 31 in the frame memory 



16, the image data is received by the transmitter-receiver 
circuit 60 and supplied to the frame memory 16 through the 
memory card, the communication interface 40 and the Y/C 
processing circuit 21 under the control of the memory 
controller 15. 

[0031] The digital electronic still camera 20 can receive 
the control data to be transmitted from the external unit 
31 and supplied to the total control part 10 through the 
transmitter-receiver circuit 60, the memory card and the 
communication interface 40. when the control data is 
supplied to the total control part 10, processing 
corresponding to the control data is processed. 
[0032] Fig. 2 shows a block diagram presenting an 
electrical configuration of the memory card and the 
communication interface 40. 

[0033] The memory card and the communication interface 40 
are provided with bidirectional buffers 41, 42 and 43 which 
are respectively capable of transferring data in two 
directions, data selectors 44, 45 and 48, a control part 46 
for controlling selection of data by the data selectors 44, 
45 and 48, a parameter register 47 for analyzing and 
issuing the control data, and buffer memories 4-9 and 50. 
[0034] The memory card and the communication interface 40 
are further provided with a packet buffer memory 51 for 
temporarily storing data to transfer the data according to 
the header, a memory control part 52 for controlling the 
packet buffer memory 51, a transmission data buffer 53, a 
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reception data buffer 54, a parallel/serial (p/s) 
conversion circuit 55, a serial/parallel (S/P) conversion 
circuit 56, and a communication control part 57 for 
controlling the transmission data buffer 53, the reception 
data buffer 54, the P/S conversion circuit 55 and the S/P 
conversion circuit 56. 

[0035] For compressing the. data of a photographed subject 
image and recording it in the memory card 30 in the memory 
card and the communication interface 40, the compressed 
data outputted from the compression-extension circuit 17 is 
supplied to the bidirectional buffer 43. The compressed 
data is supplied to the bidirectional buffer 42 through- the 
bidirectional data selectors 45 and 44 and entered into the 
memory card 30, then stored therein. 

[0036] For reproducing the image data stored in the memory 
card 30 and displaying it on the monitor display unit 32, 
the compressed data recorded in the memory card 3 0 is read 
and supplied to the bidirectional buffer 42. The 
compressed data is supplied to the bidirectional buffer 43 
through the bidirectional data selectors 44 and 45, further 
supplied to the compression-extension circuit 17 and 
extended therein. After this, the data is reproduced and 
visually displayed on the monitor display unit 32 . 
[0037] For transmitting the compressed data stored in the 
memory card 30 to the external unit 31, the compressed data 
is read from the memory card 30 and supplied to the 
bidirectional buffer 42. The compressed data is stored in 



the buffer memory 49 temporarily through the bidirectional 
data selector 44 and the data selector 48. The compressed 
data is read from the buffer memory 49 and supplied to the 
packet buffer memory 51. The compressed data is 
temporarily stored in this packet buffer memory 51 and the 
destination for transfer is determined according to the 
header of the data. The data temporarily stored in the 
packet buffer memory 51 is supplied to the transmission 
data buffer 53 and entered into the P/s conversion circuit 
55. The data is converted from parallel data to serial 
data in the P/s conversion circuit 55 and supplied to the 
transmitter-receiver circuit 60. Further the data is 
supplied from the transmitter-receiver circuit 60 to the 
external unit 31. 

[0038] when the compressed data is supplied from the 
external unit 31, the data is entered into the p/s 
conversion circuit 56 through the transmitter-receiver 
circuit 60. The data is converted into parallel data in 
the S/P conversion circuit 56 and temporarily stored in the 
packet buffer memory 51 through the reception data buffer 
54. The compressed data is read from the packet buffer 
memory 51 and supplied to the buffer memory 50 and further 
to the memory card 30 through the bidirectional data 
selector 44 and the bidirectional buffer 42 and stored 
therein. 



[0039] The digital electronic still camera 20 is capable 
of transmitting and receiving non-compressed image data 
to/ from the external unit 31. 

[0040] in case of transmitting image data stored in the 
frame memory 16 to the external unit 16, the image data is 
read from the frame memory 16 and supplied to the 
bidirectional buffer 41 of the memory card and the 
communication interface 40 through the Y/C processing 
circuit 21. The image data through the bidirectional 
buffer 41 is supplied to the transmitter-receiver circuit 
60 through the data selector 48, buffer memory 49, packet 
buffer memory 51, transmission data buffer 53 and P/S 
conversion circuit 55. Consequently, the image data is 
transmitted from this transmitter-receiver circuit 60 to 
the external unit 31. 

[0041] For receiving the image data to be transmitted from 
the external unit 31 and storing it in the frame memory 16, 
the image data is received in the transmitter-receiver 
circuit 60 and supplied to the S/P conversion circuit 56 
for the memory card and the communication interface 40. 
The image data converted to parallel data in the S/P 
conversion circuit 56 is outputted through the reception 
data buffer 54, packet buffer memory 51, buffer memory 50 
and bidirectional buffer 41, and supplied to the Y/C 
processing circuit 21. The image data is supplied from the 
Y/C processing circuit 21 to the frame memory 16 and stored 
therein. 




[0042] Furthermore, the digital electronic still camera 20 
is also capable of receiving the control data to be 
outputted from the external unit 31 and supplying it to the 
total control part 10. When the control data is entered 
into the total control part 10, processing corresponding to 
the entered control data is carried out in the camera 20. 
[0043] The control data to be outputted from the external 
unit 31 is received in the transmitter-receiver circuit 60 
and- supplied to the P/S conversion circuit 56 of the memory 
card and the communication interface 40. The control data 
is supplied from the P/S conversion circuit 56 to the 
parameter register 47 through the reception data buffer 54, 
packet buffer memory 51 and buffer memory 50. The control 
data is analyzed by the parameter register 47 and the 
contents of the analysis are supplied to the total control 
part 10. Data transfer and other processing are carried 
out according to the contents of the analysis made by the 
total control part 10. 

[0044] When the contents of the analysis conducted in the 
total control part 10 are entered, the' data which indicates 
a response message is outputted and supplied to the 
parameter register 47. The data indicating the response 
message is supplied to the transmitter-receiver circuit 60 
through the data selector 48, buffer memory 49, packet 
buffer memory 51, transmission data buffer 53 and P/S 
conversion circuit 55. The data indicating the response 
message is supplied from the transmitter-receiver circuit 



60 to the external unit 30. Thus, it is recognized that 
the control data transmitted from the external unit 31 has 
been received by the digital electronic still camera 40 . 
[0045] The digital electronic still camera 20 provided 
with the memory card, the communication interface and the 
transmitter-receiver circuit 60 enables transmission and 
reception between the camera 20 and the external unit 31. 
With this, for example, the compressed image data which 
represents the subject image photographed by the digital 
electronic still camera 20 can be transmitted to the 
external unit 31 and filing of the image data is carried 
out once in the external unit 31. Subsequently, the 
extended image data is received and processed, and 
transmitted to the digital electronic still camera 20, then 
compressed and can be stored in the memory card 30. This 
processing is described below. 

[0046] Referring to Fig. 1, an image of the subject is 
picked up by the CCD12 and the image data representing the 
subject is supplied to the frame memory 16 through the pre- 
processing circuit 13 and the A/D conversion circuit 14 and 
stored therein. The image memory stored in the frame 
memory 16 is supplied as the compressed data to the memory 
card 30 through the Y/C processing circuit 21, compression- 
extension circuit 17, the memory card and communication 
interface 40, and stored therein. 

[0047] The control data is outputted from the external 
unit 31 to read the image data stored in the memory card 30 
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for transmission and supplied to the total control part 10 
through the transmitter-receiver circuit 60, the memory- 
card, and communication interface 40. The total control 
part 10 controls to read the compressed data stored in the 
memory card 3 0 in response to the control data, and the 
compressed data is supplied to the external unit 31 through 
the memory card, communication interface 40 and 
transmitter-receiver circuit 60. Consequently, filing of 
the- data is carried out once in the external unit 31. 
[0048] Next, the control data for instructing to write the 
compressed data to be transmitted from the external unit 31 
in the memory card 30 is supplied to the total control part 
10 of the digital electronic still camera 20. When a 
response message to the control data is supplied from the 
total control part 10 to the external unit 31, the 
compressed data is supplied from the external unit 31 to 
the memory card 30 and stored therein. 

[0049] In addition, the control data for instructing to 
extend the compressed data stored in the memory card 30 and 
transmitting it to the external unit 31 is supplied from 
the external unit 30 to the total control part 10. When 
the total control part 10 receives the control data, the 
compressed data stored in the memory card 30 is read and 
extended in the compression-extension circuit 17. The 
extended image data is supplied to the external unit 31 
through the Y/C processing circuit 21, the memory card, 
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communication interface 40 and transmitter-receiver circuit 
60. 

[0050] When the extended image data is supplied to the 
external unit 31, the image data is processed in the 
external unit 31. When processing of the image data is 
completed, the control data for instructing to receive the 
image data to be transmitted from the external unit 31 is 
supplied from the external unit 31 to the total control 
part 10 of the digital electronic still camera 20. When a 
response message to the control data is supplied from the 
total control part 10 to the external unit 31, the 
processed image data is outputted from the external unit 31 
and supplied to the frame memory 16 through the 
transmitter-receiver circuit 60, the memory card, 
communication interface 40 and Y/C processing circuit 21 
and stored therein. 

[0051] The processed image data stored in the frame memory 
16 is supplied to and compressed in the compression- 
extension circuit 17, and stored in the memory card 30. 
Thus the processed compressed image data is stored in. the 
memory card 30. 
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